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(54) Aminophenol compounds 

(57) Compounds of the formula (I) 
QNH 



HO-C 7CHCH 2 NHC(CH 2 ) m O(CH 2 ) n Ar 

J \ I 
OH R 2 



(I) 



wherein 

mis from 2 to 8 and 

n is from 1 to 7, the total or m + n being 4to 12; 

Ar represents an optionally substituted phenyl group 

R 1 and R 2 each represents a hydrogen atom or a Ci_ 3 alkyl group the sum total of carbon atoms in R 1 and R 2 being not 
more than 4; 

Q represents a group R 3 CO-, R 3 NHCO-~, R 3 R 4 NS0 2 - or R 5 SO z -, where R 3 and R 4 each represents a hydrogen atom 
or a € 1a . 3 alkyl group and R 5 represents a alkyl group; and physiologically acceptable salts and solvates thereof, 
have a selective stimulant action atB 2 ~ ad reno receptors and are useful, in particular, in the treatment of diseases 
associated with reversible airways obstruction such as asthma and chronic bronchitis. 
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SPECIFICATION 
Aminophenol compounds 

5 This invention relates to aminophenol derivatives having a stimulant action at p 2 -adrenoreceptors, to 5 
processes for their preparation, to pharmaceutical compositions containing them and to their use in 
medicine. 

Aminophenol derivatives possessing a sulphonamido or ureido substituent n the phenol ring have 
previously been described as bronchodilators having stimulant activity at p-adrenoreeeptors. 
10 Thus British Patent Specification No. 993584 describes compounds of the general structure 10 

IjiHSO 2 r i 
A\ 

15 ff4-ZfHNR3R* 15 

X// R2 
X • 

in which R 1 represents lower alkyl, phenyl or tolyl ; X represents inter alia hydroxy; Z represents inter alia 
-CH(OH)-; R 2 and R 3 each represent inter alia hydrogen; and R 4 represents hydrogen, lower alkyl, or aralkyl 
20 or aryloxyalkyl in which the aryl ring may optionally be substituted by hydroxy, methoxy or methylenedioxy. 20 
British Patent Specification No. 1286225 describes compounds of the general structure. 

, r 

RNHCON^ 

25 ) xx 25 

HD — — f^H-r;HNHR ^ 

•=• OH R 3 

in which R 1 represents hydrogen, C^s alkyl, phenyl, dimethylaminoethyl or dimethylaminopropyl; R 2 and R 3 
30 each represent inter alia hydrogen; and R 4 represents C 3 . 5 alkyl, C 3 _ 6 cycloalkyl, C 3 . 6 cycloalkylmethyl or the 30 
group 




-CH(CH 3 )CH 2 - 

35 R b 35 

where R 5 and R 6 each represent hydrogen, hydroxy or methoxy. 

We have now found a novel group of aminophenol derivatives, which differ structurally from those 
described in British Patent Specifications Nos. 993584 and 1286225, and which have a desirable and useful 
40 profile of activity. 40 

Thus, the present invention provides compounds of the general formula (I) 

QNH 

X R 1 

45 HO— — CHCH 2 NHC(CH 2 ) m 0(CH 2 )nAr (I) 45 

•=• OH R z 

wherein 

m is an integer from 2 to 8 and 
50 n is an integer from 1 to 7 with the proviso that the sum total of m-hn is 4 to 12; 50 
Ar represents a phenyl group optionally substituted by one or more substituents selected from halogen 
atoms, 

Cvealkyl or Cvealkoxy groups, or an alkyienedioxy group of formula -0(CH 2 ) p O-, where p represents 1 or 2; 

R 1 and R 2 each represents a hydrogen atom or a C-|_ 3 alkyl group with the proviso that the sum total of carbon 
55 atoms in R 1 and R 2 is not more than 4; 55 

Q represents a group R 3 CO-, R 3 NHCO-, R 3 R 4 NS0 2 - or R 5 S0 2 -, where R 3 and R 4 each represents a 

hydrogen atom or a C-|. 3 alkyl group and R 5 represents a Cv 4 alkyl group; and physiologically acceptable salts 

and solvates (e.g. hydrates) thereof. 
It will be appreciated that the compounds of general formula (I) possess one or two asymmetric carbon 
60 atoms, namely the carbon atom of the 60 

-CH- 
I 

OH 
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□roup and, when R 1 and R 2 are different groups, the carbon atom to which these are attached. 

The compounds according to the invention thus include all enantiomers, diastereoisomers and mixtures 
thereof, including racemates. Compounds in which the carbon atom in the 



-CH- 
I 

OH 



qroup is in the R configuration are preferred. ... 

1ft In one aspect, the invention provides compounds of formula (I) in which m, n, R and R*are as defined 10 
above, Ar represents a phenyl group optionally substituted by one or two substituents se ected t rom _ 
halogen atoms, C*s alkyl or C^alkoxy groups, or an alkylenedioxy group of formula -0(CH 2 )p0j where p 
is 1 or 2, and Q represents the group R 3 CO-, R 3 NHCO- or R 5 S0 2 - where R and R are as defined in formula 
(I), and R 5 represents a Cvs alkyl group. 

1R In the general formula (I), the chain -(CH 2 ) m - may be for example ~(CH 2 ) 2 , -<CH 2 ) 3 - -^H 2 ) 4 -, 15 
-(CH 2 ) 5 -, -(CH 2 ) 6 - or -(CH 2 ) 7 -, and the chain -(CH 2 ) n - may be for example -(CH 2 ) 2 -, -{CH 2 ) 3 -, 



PreferablylS atoms in the chains -<CH 2 ) m - and -<CH 2 ) n - is 6 to 12 inclusive and 

may be for example 7, 8, 9 or 1 0. Compounds wherein the sum total of m + n is 7, 8 or 9 are particularly 



25 



30 



40 



QNH 

• • K 

45 HO—/ \— CHCH 2 NHC(CH 2 ) m 0(CH 2 ) n Ar 



(la) 



20 



Preferred compounds of general formula (I) are those wherein m is 2 or 3 and n is 6, or m is 4 and n .s 3, 4 
or 5, or m is 5 and n is 2, 3 or 4. Most preferably mis 5 and n is 4. 

In the compounds of formula (I) R 1 and R 2 may each be, for example, methyl, ethyl, propyl or isopropyl 
groups except that if one of R 1 and R 2 is a propyl or isopropyl group, the other is a hydrogen atom or a 
methyl group. Thus for example R 1 may be a hydrogen atom or a methyl, ethyl or propyl group. R may be 25 
for example, a hydrogen atom or a methyl group. R 1 and R 2 are each preferably a hydrogen atom or a methyl 

9r A U p P referred group of compounds is that wherein R 1 and R 2 are both hydrogen atoms, or R 1 is a hydrogen 
atom and R 2 is a Cva alkyl group, particularly a methyl group. _ 

In the group Q, R 3 and R 4 may each be for example, a hydrogen atom or a methyl, ethyl, propyl or 30 
isopropyl group, and R B may be for example a methyl, ethyl, propyl, isopropyl or butyl group. Preferably^ 
represents hydrogen or methyl, R 4 represents hydrogen or methyl, and R represents C V3 alkyl Preferred 
meaningsforthe group Q are HCO-, CH 3 CO-, NH 2 CO-, (CH 3 ) 2 NS0 2 -, and R s S0 2 where R 5 .s C n . 3 alkyl 
more particularly methyl or n-propyl. A preferred group of compounds is that wherein Q is the group HCO- 
35 NH 2 CO- or, more preferably, CH 3 S0 2 -. 

Examples of the optional substituents which may be present on the phenyl group represented by Ar 
include bromine, iodine or, in particular, chlorine or fluorine atoms, or a Cm alkyl group (e.g. methyl or 
ethyl), or a C n 3 alkoxy group (e.g. methoxy or ethyoxy). The phenyl group represented by Ar may for 
example contain one or two substituents, which may be present at the 2-, 3-, 4-, 5- or 6-positions on the 
phenyl ring. Ar is preferably a phenyl group optionally substituted by one substituent, particularly a methyl 
group or a fluorine atom. More preferably Ar represents an unsubstituted phenyl group. 
A preferred group of compounds are those of the formula (la) 



35 



40 



45 



50 



55 



55 



60 



65 



wherein a a. -« 

m is an integer from 2 to 5; n is an integerfrom 2 to 6, and the sum total of m+n is 7, 8 or 9, 50 
R 1 represents hydrogen and R 2 represents a hydrogen atom or a methyl group; 
Ar represents a phenyl group optionally substituted by a methyl group or a i fluorine atom; and 
Q represents HCO-, CH 3 C0-, NH 2 CO-, (CH 3 ) 2 NS0 2 - or R s S0 2 - where R is C« alkyl; and physiolog.cally 
acceptable salts and solvates thereof. . 
A particularly preferred group of compounds of formula (la) is that wherein m is 5 and rr.sl 
Another particularly preferred group of compounds of formula (la) is that wherein Q is R S0 2 - and R is a 

m InSh^pa preferred group of compounds of formula (la), Ar is a phenyl group substituted by 

a fluorine atom or, more preferably, an unsubstituted phenyl group. 

Particularly important compounds of the invention are: - 
N-[2-hydroxy-5-[1-hydroxy^ 
N-[2-hydroxy-541-hydro^^ 
sulphonamide; 

N [2-hydroxy-5-[1 -hydroxy-2-[[1 -methy1-6-{2- 

phenylethoxy)hexy1Iamino]ethyl]phenyl]methanesulphonamide; w> 
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N-[2-hydroxy-5-[1-hydroxy-2-[[6-(3-phenylpropoxy)hexyl]amino]ethyl]phenyl]formami 
N-[2-hydroxy-5-[1 -hydroxy^ 
N-[2-hy^^^ 
N-[24iydroxy-5-[1 -hyd™^ 
5 N-[2-hydroxy-5-[T-hydroxy-2-[[6-(3-phenylpropox 

N-^hydroxy-5-[1-hydroxy-24[6-[4-(4-methylphenyl)butoxy]hexyl]amino]et 
sulphonamide; 

and the physiologically acceptable salts and solvates thereof. 
Suitable physiologically acceptable salts of the compounds of general formula (I) include acid addition 

10 salts derived from inorganic and organic acids, such as hydrochlorides, hydrobromides, sulphates, 10 
phosphates, maleates, tartrates, citrates, benzoates, 4-methoxy-benzoates, 2- or 4-hydroxybenzoates, 
4-chlorobenzoates, p-toluenesulphonates, methanesulphonates, sulphamates, ascorbates, salicylates, ace- 
tates, fumarates, succinates, lactates, glutarates, gluconates, tricarballylates, hydroxy- 
naphthalenecarobylates e.g. 1 -hydroxy- or 3-hydroxy-2-naphthalene- 

15 carboxylates, or oleates. The compounds may also form salts with suitable bases. Examples of such salts are 15 
alkali metal (e.g. sodium and potassium), and alkaline earth metal (e.g. calcium or magnesium) salts. 

The compounds according to the invention have a selective stimulant action at fe-adrenoreceptors, which 
furthermore is of a particularly advantageous profile. The stimulant action was demonstrated in the isolated 
trachea of the guinea-pig, where compounds were shown to cause relaxation of PGF 2 «-induced 

20 contractions. Compounds according to the invention have shown a particularly long duration of action in this ?n 
test. 

The compounds according to the invention may be used in the treatment of diseases associated with 
reversible airways obstruction such as asthma and chronic bronchitis. 

The compounds according to the invention may also be used for the treatment of premature labour 
25 depression and congestive heart failure, and are also indicated as useful for the treatment of inflammatory 25 
and allergic skin diseases, glaucoma, and in the treatment of conditions in which there is an advantage in 
lowering gastric acidity, particularly in gastric and peptic ulceration. 

The invention accordingly further provides compounds of formula (I) and their physiologically acceptable 
salts and solvates for use in the therapy or prophylaxis of diseases associated with reversible airways 
30 obstruction in human or animal subjects. * 3Q 

The compounds according to the invention may be formulated for administration in any convenient way. 
The invention therefore includes within its scope pharmaceutical compositions comprising at least one 
compound of formula (I) or a physiologically acceptable salt or solvate thereof formulated for use in human 
or veterinary medicine. Such compositions may be presented for use with physiologically acceptable 
35 carriers or excipients, optionally with supplementary medicinal agents. 35 

The compounds may be formulated in a form suitable for administration by inhalation or insufflation, or 
for oral, buccal, parenteral, topical (including nasal) or rectal administration. Administration by inhalation or 
insufflation is preferred. 

For administration by inhalation the compounds according to the invention are conveniently delivered in 
40 the form of an aerosol spray presentation from pressurised packs, with the use of a suitable propellant, such 40 
as dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other 
suitable gas, orfrom a nebuliser. in the case of a pressurised aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. 
Alternatively, for administration by inhalation or insufflation, the compounds according to the invention 
45 may take the form of a dry powder composition, for example a powder mix of the compound and a suitable 45 
powder base such as lactose or starch. The powder composition may be presented in unit dosage form in for 
example capsules or cartridges of e.g. gelatin, or blister packs from which the powder may be administered 
with the aid of an inhaler or insufflator. 
For oral administration, the pharmaceutical composition may take the form of, for example, tablets, 
50 capsules, powders, solutions, syrups or suspensions prepared by conventional means with acceptable 50 
excipients. 

For buccal administration the composition may take the form of tablets, drops or lozenges formulated in 
conventional manner. 

The compounds of the invention may be formulated for parenteral administration. Formulations for 
55 injections may be presented in unit dosage form in ampoules, or in multi-dose containers with an added 55 
preservative. The compositions may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as suspending, stabilising and/or dispersing 
agents. Alternatively, the active ingredient may be in powder form for reconstitution with a suitable vehicle, 
e.g. sterile pyrogen-f ree water, before use. 
60 For topical administration the pharmaceutical composition may take the form of ointments, lotions or 60 
creams formulated in a conventional manner, with for example an aqueous or oily base, generally with the 
addition of suitable thickening agents and/or solvents. For nasal application, the composition may take the 
form of a spray, formulated for example as an aqueous solution or suspension or as an aerosol with the use 
of a suitable propellant. 

65 The compounds of the invention may also be formulated in rectal compositions such as suppositories or 65 
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15 



20 
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may be prepared by alkylation of an amine of general formula (II) 



10 



15 



20 



25 



30 



QNH 25 
• — • 

R 6 0 — / <^HCH 2 NR 7 R 8 (ID 

\=. OH 

(wherein each of R s and R 7 is a hydrogen atom or a protecting group and R 8 is a hydrogen atom) followed by 30 
removal of any protecting group where present. 
The alkylation (a) may be effected using an alkylating agent of general formula (III). 

LCH(CH 2 ) m O(CH 2 ) n Ar (IU> 35 



35 



40 



45 



wherein L represents a leaving group,for example a halogen atom such as chlorine, bromine or iodine, or a 
hvdrocarbvlsulDhonvloxv group such as methanesulphonyloxy or p-toluenesulphonyloxy. 

^raTkvlation i Sly effected in the presence of a suitable acid scavenger, for example morgan.* 
h2Si3S^oJ^um carbonate, organic bases such as triethylamine, diisopropylethy amme 
or pyridine, or alkylene ox'ides such as ethylene oxide or propylene oxide. The ^"J^^™* or 
effected in a solvent such as acetonitrile or an ether e.g. tetrahydrofuran or dioxan, a ketone e.g butanone or 
mS IsobutySone, a substituted amide e.g. dimethylformamide or a chlorinated hydrocarbon e.g. 
chloroform, at a temperature between ambient and the reflux temperature of the solvent. _ 

AccoSmg to another example (b) of an alkylation process, a compound of general formula ( m wh.ch R 
represents a hydrogen atom may be prepared by alkylation of an amme of general formula (IV). 



40 



45 



QNH 

\ 50 



50 // ^ 



r 6 0 / \ — X 1 — CH 2 NR 7 R 1 



(IV) 



55 



60 



where R 8 and R 7 are as previously defined£r^ 55 
underthe reaction conditions, and X 1 represents -CH(OH) or^u uwnnaroinpuu M 

(V): 

(V) 

R 2 C0(CH 2 ) m 0(CH 2 ) n Ar 



in the presence of a reducing agent, followed when necessary by removal of any protecting groups 
Sampled o7su ftable R 8 groups convertible into a hydrogen atom are ary.methyl groups such as benzyl, 

""sut b^dtTng agTnSude hydrogen in the presence of a catlyst such as platinum, platinum oxide. 
paHadfum pa iaZ oxWe Raney nickel or rhodium, on a support such as charcoal, us.ng an alcohol e.g. 
65 en SSereg. ethyl acetate or an ether e.g. tetrahydrofuran, or water, as reaction solvent, or a 



60 



65 



10 



15 



mixture of solvents, e.g. a mixture of two or more of those just described at normal or elevated temn P r a t„™ 
and pressure, for example from 20 to 1 00X and from 1 to 10 atmospheres temperature 

Alternatively when one or both of R 7 and R 8 are hydrogen atoms, the reducing agent mav be a hvdririp 
such as diborane or a metal hydride such as sodium borohydride, sodium cyanobTohyTL or li£m 
aluminium hydride. Su.table solvents for the reaction with these reducing agents w S on hi 



QNH 10 



,6o » \ 



R6 °— \ _ j— JHCH 2 N=j(CH 2 ) rn 0(CH 2 ) n Ar (VI) 
(wherein R 6 is as defined for formula (II)). 15 



20 tou^hydroge^fand a^a^lyst a^d^^i'^d^ove with protertl^groupsl^ ai^^'v^fch c ?? v8 "' ent 

* pirate 



20 



25 



QN^J 



30 



\ # _ /— JJJ CH 2 NR7 |(CH 2 ) m 0(CH 2 ) n Ar (VII) 



(wherein R 6 and R 7 are as previously defined except that at least one of R 6 and R 7 is a protectino arount 
. Jh»f .'f™^ 0 ." '° y '"'" ? °° m e° u '! d °< sanaral formula (I) may be affected using oonvantional 



35 



40 



formula (VIII): 
50 QNH 



R 6 0— / X l -X 2 -X 3 -CH 2 0CH 2 X *-Ar (VIII) 



55 



60 



65 



30 



35 



40 



45 



50 



55 



(wherein R 6 is as defined for general formula (II) and at least one of X 1 X 2 X 3 anri Y4 rpnmconte a ^ ... 

S»£.2.2y , Vr" -( c H 2 )„-i- followed where necessary by removal of any protecting prouos 

Suitable reducible groups include those wherein X 1 is a group >C=0, X 2 is a qrouo -CH NY- LIZ JX 

2£^^ZZ^ ble t ° TT" b T C8talytiC ^rogenltion, for eLTpTan a^y mlthy^roup" Y 
such as benzyl, benzhydryl ora-methylbenzyl), oran imine (-CH=N-) group ora arouo -CONH 5 1« « en 

LuSion process the arouo R °ml L ^ alkeny,ene or ^ Xylene. In one convenient aspect of the 
eZSElt!? P 7 V 6 8 , 9r ° UP convertlble to hydrogen underthe reducing conditions 
ThL in,. ? Y b ? for J! xam P |e an arylmethyl group such as benzyl, benzhydryl ora-methvlbenzv^ 
The reduction may be effected using reducing agents conveniently employed for the reductS of keiones, 65 



6 
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2 10 



20 (b). 



25 



imines, amides, protected amine, alkenes and alkynes. Thus, for example, when X 1 m generaP formula (VIH) 
reoresents a ^C=0 group this may be reduced to a -CH(OH)- group using hydrogen .n the presence of a 
ca*^ 

examole a hydride such as diborane or a metal hydride such as lithium alum.n.um hydride, sod urn 
5 S»^5Shoxy) aluminium hydride, sodium borohydride or aluminium hydride . The ^reacUon may be 
effected in a solvent, where appropriate an alcohol e.g. methanol orethanol, or an ether such as 
tetrahydrofuran, or a halogenated hydrocarbon such as d.chloromethane. reDr6sen ts 
When X 2 in general formula (VIII) presents a — CH 2 NY— group or the group -CH=N-, orX -X represents 
-CHN-CR Z (CH,) 1 -thismaybereducedtoa-CH 2 NH-or-CH 2 NHCHR 2 (CH 2 ) m _ l -groupusmg 
10 hydrogetm L pr^nce of a catalyst as previous.y described for process (1 ) part A.ternat,ve. y when X 2 
or -x^-X 3 is the group -CH=N- or -CH 2 N=CR 2 (CH 2 ) m -,- th.s may be reduced to a -CH 2 NH or 
CHicHR^L, - group using a reducing agent and conditions as just described for the reduct,on of X 

^*T*R^f^EU represents a -CONH- or -COICH^- this may be r 
15 reduced to a group — CH 2 NH— or -CHdOUn-, - using a hydride such as diborane or a complex metal 1 5 

hydride such as lithium aluminium hydride or sodium bis(2-methoxyethoxy)alum.mum hydride m a solvent 
surh as ether e. a. tetrahydrofuran or diethyl ether. 

When in genera, formula (VIII) represents a group -CR W- this may be reduced to a group _ 
-CfiV(CH 2 ) m -i- using hydrogen in the presence of a catalyst as previously described for process (1) part ^ 

(b> When X 4 is C 2 6 alkenylene or C 2 . 6 alkynylene this may be reduced to -(CH^ - using hydrogen and a 
catelvsJas iust described In this aspect of the reduction process, suitable starting materials of formula (VIII) 
indude U£! fi SSSfflV and'/or X 4 each contains one -C=C- or -OC- linkage. Where both contain 
unsaturated linkages, these may be the same or different. m . 0I - 

Particular examples of the reduction process are those in which a compound of general formula i fl in . 25 
,»,hi^h_(rH 1 - reoresents -(CH,) 5 - is prepared from a corresponding compound in which -(Ui 2 ) m 

a compound of general formula (I) in which (-CH 2 ) n - represents -(CHa)*- or -(CH 2 ) 3 may be prepared oy 
reduXnofa corresponding compound of genera. formu.a (^ 
30 -CH,CH=CH-CH,- -CH 2 C=CCH 2 - -CH 2 CH 2 CH=CH-, -CH 2 CH 2 C^C-, -CH 2 CH-CH or LH 2 U-u . JU 
? "tf e generafprWesses described above, the compound of formula (D obtained may be m the form of a 
sal?, conveniently in the form of a physiologically acceptable salt. Where desired, such salts may be 
converted to the corresponding free acids using conventional methods. 
S^strogicaSy acceptabie salts of the compounds of genera, formula (!) may be fij^™*™ 
35 compound of general formula (I) with an appropriate acid or base in the presence of a suitable solventsuch 
as acetonitrile acetone, chloroform, ethyl acetate or an alcohol, e.g. methanol, ethanol, or iso-propano I 

PhySogic;Sy acceptable sa.ts may also be prepared from other salts, including other phys.olog.ca.ly 
acceDtable salts of the compounds of general formula (I), using conventional methods. Ui . . . 

When I. Specific enantiomer of a compound of general formula (I) is required, this may be obtained by 
resltfon of a Responding racemateof a compound of general formula fl) usin 9 convent|onal met^^^^^ 

Thus in one example an appropriate optically active acid may be used to form salts with the racemate of a 
compo^ 

fractional crystallisation, into the diastereoisomeric salts from which the required enantiomer of a 
comoound of aeneral formula (I) may be isolated by conversion into the required free base. 

^^^arto^«i a compound of genera, formula (I) may be synthesised from the appropriate 
optically active intermediates using any of the general processes described herein. methnHQ for 

Specific diastereoisomers of a compound of formula (I) may be obtained ^""^^^ 
example, by synthesis from an appropriate asymmetric starting material using any of -taa\ p o^sses 
described herein or by conversion of a mixture of isomers of a compound of general formula (I) into 
50 !^p^d?^i^.-rie derivatives e.g. sa.ts which then can be separated by conventional means e.g. 

described below. In the following discussion, Ar, R 1 , R , R , R 7 , R « Q. X 1 , X , X , X , X , Y, and L are as aenneo 
abovfexceTi^ otherwise indicated. "Hal" represents a halogen atom. Where an ' "termed, ate with 
55 protected hydroxyl and/or amino group is desired, this may be obtained using conventional protection 55 
methods for example those described by McOmie (see process (2) above). 
S^Sate compounds of general formula (VIII) for use in general process (3) may be prepared by a 

ThSrampSmtermedi 60 
60 from a haloketone of formula (IX): 

QNH 



35 



40 



45 



50 



40 



45 



65 



\ 

• • 

R 6 0 — /' . — C0CH 2 Hal (IX) 

" 65 



7 
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by reaction with an amine of general formula (X): 

R 1 

I 

5 R 1 NHC(CH 2 ) m O(CH 2 ) n Ar (x) 5 

R 2 

where R 7 is a hydrogen atom or a group convertible thereto by catalytic hydrogenation. 
10 The reaction may be effected in a cold or hot solvent, for example tetrahydrofuran, ferr-butyl methyl ether, 10 

dioxan, chloroform, dimethylformamide, acetonitrile or a ketone such as butanone or m et hy I i so butyl ketone' 

or an ester, for example ethyl acetate preferably in the presence of a base such as diisopropylethylamine, 

sodium carbonate or other acid scavenger such as propylene oxide. 
The intermediates of formulae (II) and (IX) are either known compounds or may be prepared according to 
15 the methods described by Kaiser ef a/in J. Med. Chem., 1974, 77, 49, and Larsen eta/ in J. Med. Chem., 1967 15 

10, 462. 

Intermediates of general formula (VIII) in which X 1 is a group^C=0 may be reduced to the corresponding 
intermediate in which X 1 is a group -CH(OH)- using for example a metal hydride such as sodium 
borohydride in a solvent e.g. ethanol. 
20 Iminoketones of general formula (VIII) i.e. in which X 2 is a group -CH=N- may be obtained from a 20 
phenylglyoxal derivative of formula (XI): 



QNH 

25 R 6 0 — ^ ^— C0CH0 (XI) 25 

•=• 

by reaction with an amine of formula (X) in which Y represents a hydrogen atom in a solvent such as 
benzene, tetrahydrofuran or an alcohol e.g. ethanol at temperatures up to the reflux. The phenylglyoxal 
30 derivatives of formula (XI) may be obtained from a haloketone of formula (IX) by the action of a 30 
dialkylsulphoxide such as dimethylsulphoxide. 

Intermediates of general formula (VIII) in which X 3 is a group -CO(CH 2 ) m _^ may be prepared by acylation 
of an amine of formula (X!l): 



35 



60 



QNH 

\ 35 



R 6 0 — «^ \ — X : CH 2 NHR 7 (XII) 

40 using an ester or an activated derivative of an acid of formula (XIII): 40 

Ar(CH 2 ) n O(CH 2 ) m C0 2 H ( X [||) 

Suitable activated derivatives include the acid chloride, an anhydride or imidazolide. The reaction may be 
45 optionally carried out in a solvent such as tetrahydrofuran, benzene or chloroform, optionally in the presence 45 
of a base such as pyridine ortriethylamine. The acids (Xlil) may be used directly if a coupling agent such as 
dicyclohexyJcarbodiimide is added. 
Acids of formula (XIII) may be obtained by treatment of an alcohol of general formula (XIV): 

50 Ar(CH 2 ) n O(CH 2 ) m CH 2 OH (XIV) 50 

with a suitable oxidising agent, for example pyridinium dichromate in a solvent such as dimethylformamide. 

Intermediates of formula (VIII) in which -X 2 -X 3 - represents -CH 2 N=CR 2 (CH 2 ) m _-i- may be obtained by 
reaction of an amine of formula (XII) in which R 7 is a hydrogen atom with a compound of formula (V) in a 
55 solvent such as acetonitrile. 55 

Intermediates of formula (VIII) in which X 2 is -CONH- may be prepared by reaction of an amine of 
formula (X) in which R 7 is hydrogen with an acid of formula (XV): 



QNH 



// \\ 60 
R 6 0 — • — X x C0 2 H (XV) 



in the presence of a coupling agent such as dicyclohexylcarbodiimide. The acids of formula (XV) may be 
65 prepared by methods analogous to conventional methods for the preparation of a-keto- and a-hydroxy 65 
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Ca ^m^iaies of formula (VIII) in which X* is -CR W- and/or X< is C 2 . 6 alkenylene or C 2 . 6 alkynylene 
may be prepared by methods analogous to those described herein for the preperat.on of compounds of 

5 'Ttermediates of formulae (III), (V), (X) and (XIV) may be prepared as described in U.K. Patent Specification 
No 2140800A or by methods analogous to those described therein. 

The Swing examples illustrate the invention. Temperatures are in °C. 'Dr.ed' refers to drying using 
magnesium sulphate except where otherwise stated. Thin layer chromatography (t I.e.) was earned outover 
S£TS^ [FCS]-flash column chromotography, were both earned out on silica 

10 (M T e he k f Sowing abbreviations are used : EA - ethyl acetate; ER - diethyl ether; CX - cyclohexane; 
ME - methanol; THF- tetrahydrofuran; T- toluene; ET-ethanol; A- 0.88 ammonia solut.on; 
DMF - dimethylformamide. 



10 



15 



15 S*^^ 

A solution of y V .[5-(bromoacetyl)-2^phenylmethoxy)phenyl]formam l de (0.53g), N-[6-(3- 
DhenvlDropoxy)hexyl]benzenemethanamine hydrobromide (0.68g) (Compound A) and N,N- 
dSso^Samme (0.65g) in dich.oromethane (1 0ml) was kept at 23" for ^^S^T 20 
20 with water (20ml) extracted with ER (30ml) and the organic phase was ^^To^n^l'ci Z 
(20ml), dried and evaporatedto give an oil. Purification by [FCS] elutmg with ER-CX(3:2) afforded the 
product as a pale yellow oil (0.72g). T.l.c. (ER-CX3:2) Rf 0.28. 

Similarly were prepared : 25 

Jfoig) TJ^SSactKfated silica (EA-CX 4:1) from /V-[5-(bromoacetyl)-2-(phenylmethoxy) P henyl]urea 
(0.8g) and Compound A (0.91g). 30 



25 



30 



35 



S "S.5gma (CX-ER 3:2) Rf 0.36 from /v-[5-(bromoacetyl)-2-(phenylmethoxy)phenyl]methanesulphonamide 
35 (0.45g) and Compound A (0.46g. 

"tS^ 40 
phenylbutoxy)hexyl]benzenemethanamine (1.62g) in THF (100ml) stirred under mtrogen was added 
NTSpropylethylamine (1 .23g) and the mixture stirred under nitrogen at room temperatu e for 40h. The 
SC£a™Xed with ER (50ml), filtered and evaporated in vacuoto give a brown oil 4.2g) which was 
dissS ved^n ME (50ml) and treated with sodium borohydride (0.74g). The mixture was stirred under nitrogen 
?o 1 ^Xed with water (1 50ml) and extracted with ER (2 x 1 50ml) The organic *^™*Z^ 
water (2 x 100ml), dried and evaporated in vacuoto give a brown oil. Purification by [FCS] elutmg w.th 
CX-EA (2:1) gave the title compound as a yellow oil (1 .92g). T.l.c. (CX-EA 2:1 ) Rf 0 23. 
Found: C69.8; H,7.8; N,4.2. C 39 H S oN 2 O s S.0.75H 2 0 requires CJ0.0; H,7-7; N,4.2/o. 



40 



45 



45 



50 

AsdutionofN [5-bromoacetyl)-2-(phenylmethoxy)phenyl]urea(2g)an 

. . - . .— / - — « l \ I I ~ - n^mnnn lAtOC traatDfl \A/lth l\j l\J- 



50 



55 



benzenemethanamine (1.87g) in THF (100ml) stirred under mtrogen was tr eated w.th N,N- 
diisopropylethylamine (1.42g). The mixture was stirred at room temperature under nitrogen for 19^'"*" 
55 with ER Sm^filtered and tne filtrate was evaporated /„ vacuo. A solution of the resu ton BW^) 
in ME (1 00ml) was treated with sodium borohydride (1 .2g) and stirred under nitrogen for 19h The mrxture 
was diluted with water (200ml), extracted with ER (2 x 1 50ml) and the organic phase washed wrth water 
(100ml), dried and evaporated in vacuo to give an orange oil. Purification by [FCS] elutmg w.th EA-CX (2.1) 
gave the f/Y/e compound as a yellow oil (1.72g). T.l.c. (EA-ME3:1)Rf 0.7. ^ 



INTERMEDIATE 6 

(E)-4-(4-Fluorophenyl)-3-buten-1-ol . 
n-Butyllithium(1.6Mrnhexane,100m^)wasaddeddropwisetoastirredsuspensionof(3- 

hydroxyP opyl)tr phenyl-phosphonium bromide (32.1 g) in dry THF (200m^> cooled to 0°C under nitrogen. A 
65 SoTof 4 Juorobenzaldehyde (9.93g) in dry THF (100m/) was added dropw.se and the m.xture stirred 
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under nitrogen at 0°C for 30 min and at room temperature for a further 1 .5h. The mixture was carefully 
diluted with water (25m*), the solvent evaporated in vacuo at 40° and the residue partitioned between EA 
(200m*) and water {200m*). The aqueous phase was re-extracted with EA (200m*), the organic phases 
combined, dried and evaporated in vacuo to give a brown oil. Purification by [FCS] eluting with CX-ER (1 : 1 ) 
5 gave the title compound as a colourless oil (6.33g). T.l.c. (CX-ER 1:1) Rf 0.13. " 5 

INTERMEDIATE 7 

(E)-14t^(6.-Bromohexy0oxy]'2-butenyl]^fluorobenzene 
A mixture of Intermediate 6 (5.73gm), 1,6-dibromohexane (25.2g),tetrabutylammonium bisulphate (1.5g) 
10 and 40% sodium hydroxide solution (45m*) was stirred for 18h, diluted with water (200m*) and extracted 10 
with EA (2x 1 50m*). The organic phase was washed with water (100m*), brine (1 00m*), dried and 
evaporated in vacuo to give a yellow oil. Purification by [FCS] eluting with CX-EA (10:0-^ 9:1 ) qave a vellow 
oil (8.49g). T.l.c. (CX-EA 9: 1 ) Rf 0.34. Y 



25 



15 



15 INTERMEDIATE 8 

(EhN-[2-Hydroxy-5-[1-hydroxy-2-^ 
sulphonamide 

Intermediate 7 (1 .34g) was added to a stirred solution of [5-[(2-amino-1-hydroxyethyi-]-2- 
hydroxyphenyl]methanesulphonamide (1 .50g) and N,N-diisopropylethylamine (0.57g) in DMF (25m*) at 70° 
20 under nitrogen. The solution was stirred at 70° for 5h, diluted with water (100m*) and extracted with EA 20 
(2x1 00m*). The organic phase was washed with water (100m*), dried (Na 2 S0 4 ) and evaporated in vacuo to 
give a brown oil which was purified by [FCS] on triethylamine deactivated silica (Merck 9385, 100g) eluting 
with EA-ME (9:1)to give a brown foam (0.5g). Trituration with ER gave the title compound as a white solid 
(0.47g) m.p. 79-80°C (dec). 



25 



INTERMEDIATE 9 
N-[5-Acetyl-2-(phenylmethoxy)phenyl]propanesulphonamide 

Propanesulphonyl chloride (2.8g) was added to a stirred solution of 1-[3-amino-4- 
(phenylmethoxy)phenyl]ethanone (3.95g) and triethylamine (3.58g) in dry dichloromethane (80m*) at 0°C. 

30 The solution was stirred at 0°C for 2h, diluted with ER (200m*), washed successively with 2N hydrochloric 30 
acid (100m*) and 8% sodium bicarbonate solution (100m*), dried and evaporated in vacuo to give a cream 
solid. This was slurried in CX to give a solid which was stirred in 1 N sodium hydroxide (1 00m*) and filtered 
off. The filtrate was acidified with 2N hydrochloride acid extracted with EA (2x1 50m*). The combined dried 
organic extracts were evaporated in vacuo to give a cream solid which was recrystallised from EA to give a 

35 white solid (3.40g) m.p. 130-130.5°C. " 35 

INTERMEDIATE 10 

N-[-5-Bromoacetyl-2-(phenylmethoxy)phenyl]propane-sulphonamide 
A solution of bromine (1 .52g) in chloroform (25m*) was added dropwise over 1 .5h to a stirred solution of 
40 intermediate 9 (3g) in chloroform (25m*) at room temperature. The solution was washed with water (30m*), 40 
8% sodium bicarbonate solution (30m*) dried (Na 2 S0 4 ) and evaporated in vacuo to give a product which 
was recrystallised from EA affording the title compound as a pale orange solid (2.75g) m.p. 99.5-100.5°. 

INTERMEDIATE 11 

45 N-[2-(Phenylmethoxy)-5-[2-[[6-(3-^ 1-oxoethyl]phenyl]propane- 45 

sulphonamide 

Intermediate 10 (0.65g), /V-[6-(3-phenylpropoxy)hexyl]-benzenemethanamine (0.5g) and N,N- 
diisopropylethylamine (0.22g) in DMF (10m*) were stirred together under nitrogen for 2.5h. The solution was 
diluted with water (50m*), extracted with EA (2x50m*) and the organic phase washed with 2N hydrochloric 
50 acid (30m*), 8% sodium bicarbonate solution (30m*), then dried (Na 2 S0 4 ). Evaporation in vacuo gave a 50 
yellow oil which was purified by [FCS] eluting with T-EA (9:1) to afford the title compound as a colourless oil 
(77g).T.I.c.(T-EA9:1)Rf0.15. 

INTERMEDIATED 

55 1-[4-f(6-Bromohexyf)oxyJbutyf]-4-methyfbenzene 55 
A mixture of 4-methylbenzenebutanol (6.5g), 1,6-dibromohexane (24.4g), aqueous sodium hydroxide (50% 
w/v; 25m*), and tetrabutylammonium bisulphate (0.5g) was stirred at room temperature for 20h, diluted 
with water (50m*), and extracted with ER (2x 100m*). The dried extract was evaporated and the residue was 
purified by [C] eluting with CX followed by CX-ER (93:7) to give the title compound as a colourless oil (9.8q). 

60 T.l.c. (CX-ER 9:1) Rf 0.5. ~ 60 

INTERMEDIATE 13 

N-[6-{4-(4-Methylphenyf)butoxyJhexyf]benzenemethanamm^ 
Intermediate 12 (5.0g) was added dropwise to benzylamine (25m*) at 110°. The solution was heated at 
65 110-120° for 2h, cooled, poured into hdyrochloric acid (2M; 250m*), and filtered to give the title compound as 65 
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a white solid (5.3g) m.p. 119-121°. 
INTERMEDIATE 14 

3 -SrS^^Se^sr m 1,3-propanedio. (9.47 g > and then (e-brornohexyObenzene (lOgVwas 5 
added dropwise. The mixture was stirred under nitrogen at 1 00° for 3h, poured into water (200m/) and 2N 
hydrochloric acid (30m/) and extracted with ER (2x1 50m/), dried and evaporated m vacuo o give a yellow 
oil. Purification by [FCS] eluting with CX-ER (3:1 ^ 0:1 ) gave the title compound as a colourless oil (5.46g). 
T.i.c. (CX-ER 3:1) Rf 0.08. 1Q 

INTERMEDIATE 15 

F6-(3-Bromopropoxy)hexyl]benzene . • 

Triphenylphosphine (7.50g) in dry dichloromethane (50m/) was added dropw.se over 1 0 mm to a stirred 
solution of intermediate 14 (5.2g) and carbon tetrabromide (9.49g) in dry dichloromethane 'WmOat O C 
15 under nitrogen. The solution was stirred at room temperature for 2h, absorbed onto silica (40g) and purified 15 
by [FCS]. Elution with CX-ER (8:1) gave a colourless oil which was distilled to afford the t,tle compound as a 
colourless oil (6.58g). T.l.c. (ER) Rf 0.63. 

INTERMEDIATE 16 „ . ,. ,,, orx 

20 N,N-Dimethyl-N'-[S-[2-[[6-(4-phenylbutoxy)hexyl](phenylmethyl)ammo 

(phenylmethoxy)phenyl]sulphamide 
yV-[5-Bromoacetyl-2-(phenylmethoxy)phenyl]-/V ( /V'-dimethylsulpham.de (0.8g , N-[6-(4- 

phenylbutoxy)hexyl]benzenemethanamine (0.64g) and /v,/v-diisopropylethylam,ne (0.27g) in DMF 

were stirred together at room temperature under nitrogen for 4.5h. The solvent was evaporated m vacuo and 

25 the residue dissolved in EA (1 00,/) and washed with water (75m/). The aqueous phase was re-extracted w.th 

* EA (2x50m/) and the combined organic phases were dried and evaporated m vacuo to give a ye lowoj 

Purification by [FCS|eluting with T-EA (10:1) gave the title compound as a yellow o.l <0.66g). T.l.c. (T-EA 



25 

(T-EA 5:1) 



Rf0.35. 



30 



30 INTERMEDIATE 17 

N-[5-(4-PhenylbutoxY)pentyl]benzenemethanamme 

[4-[(-Bromopentyl)oxy]butyl]benzene (4.0g) was added dropwise to benzylamme (20ml) at 110 C. The 
soutionwelheatedatllO-l^fo 

mixture was extracted with EA (2x100ml). The organic extract was washed with aqueous sodium carbonate 
(100ml) and brine (100ml), dried, and evporated. The residue was distilled to g.ve the Me compound as a 35 
colourless oil (3.3g) b.p. 1 90-19570.1 mmHg. T.l.c. (CX-ER 1 :1) Rf 0.25. 



35 



EXAMPLE 1 

N-[2-Hydroxy-5-f1-hydroxy-24f6-(3-phenylpropoxy)hexylJaminoJethy/JphenylJformamide 

A solution of Intermediate 1 (0.25g) in ethanol (20ml) was hydrogenated at room ternperature anrt 40 
atmospheric pressure over 10% palladium on carbon (0.15g) and 10% platinum on carbon^.15g)catalysts. 
The mixture was filtered.through hyf lo and evaporated in vacuo. The residue was triturated with ER and 
cooSTgTve the product as a white solid (0.092g), m.p. 85-86" (dec). T.l.c. Et 3 N-deact.vated silica (EA-ME 
7:3) Rf 0.68. 45 



40 



Similarly were prepared:- 
EXAMPLE 2 



N-[2-Hydroxy-5-[1-hydroxy-2-[[6-(3-phenylpropoxy)hexyl]aminoJethyl]pheny^ m.p. 78-80°. T.l.c. Et 3 N- 
50 deactivated silica (EA-ME 7:3) Rf 0.62 (0.26g) from Intermediate 2 (0.6g). 

E rH2 U Hyd^oxy-5-[1-hydroxy^ 

130-134° (dec.) T.l.c. Et 3 N-deactivated silica (EA-ME 7:3) Rf 0.62 (0.13g) from Intermediate 3 (0.3g). 



55 



EXAMPLE 4 . , 

N-f2-Hydroxy-5-[1-hydroxy-2-f[6-(4-phenYlbutoxy)hexyUaminoJethyl]phenyf]me^ 

Intermediate 4 (0.98g) in absolute ethanol (20ml) was hydrogenated over 10% palladium on charcoal 

(50mg) and 5% platinum on charcoal (50mg) catalysts. The mixture was filtered through i hyflo and 

60 evaporated in vacuo. The residual brown oil (0.72g) solidified on tnturat.on w.th ER to afford the Mle 

compound W Q)m . P . 89-91°. ^ ^ ^ 

C 25 H 38 N 2 O 5 S.0.25H 2 O requires C,62.1; H,8.0; N,5.8%. 



50 



55 



60 
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EXAMPLE 5 

N-[2-Hydroxy-5-[1-hydroxy-2-[^ 

Asolution of Intermediates 5 (0.7g) in ethanol (15ml) was hydrogenated over 10% palladium on charcoal 
(50mg) and 5% platinum on charcoal (50mg) catalysts. The mixture was filtered through hyflo and 
5 evaporated in vacuo to give a yellow oil which was triturated with ER to give an off-white solid (0 32a) m d 
87-89°. T.lx.(EA-ME1:l)Rf 0.18. " y 

EXAMPLE 6 

N-[2-HYdroxy-5-[1-hydroxy-2-[[1-methyW^ 
10 sulphonamide 

A solution of [7-[2-phenylethoxy3heptan-2-one (0.70g) and /V-[5-[2-[bis(phenylmethyl)amino]-1-oxoethyl]- 
2-(phenyImethoxy)phenyl]methanesulphonamide (1 .54g) in absolute ethanol (50m/) was hydrogenated 
over a mixture of pre-reduced 5% platinum on charcoal (250mg) and 10% palladium on charcoal (250mg) 
catalysts rn ethanol (25m/). The mixture was filtered through hyflo and evaporated in vacuo to give a white 
15 solid (1.3g). Purification by [FCS] on triethylamine deactivated silica (Merck 9385, 50g) eluting with EA-ME 
(9:2) followed by trituration with ER gave the title compound as a white solid (0.88g) m.p. 122.5-123 5° 
Found: C,60.3; H,7.7;' N,5.9. 

C24H36N2O5S.O.75H2O requires C,60.3; H,7.9; N,5.9%, 

20 

EXAMPLE 7. 

N-[2-Hydroxy-5-[1'hydroxy-2-[m 
sulphonamide 

Asolution of Intermediate 8 (0.25g) in absolute ethanol (10m/) was hydrogenated over a pre-reduced 
25 mixture of 10% palladium on charcoal (40mg) and 5% platinum on charcoal (40mg) catalysts in ethanol 
(5m/). The mixture was filtered through hyflo and evaporated in vacuo to give a brown on wnich on 
trituration with ER gave the title compound as an off-white solid (0.15g) m.p. 84-85° (dec). 
Pound: . C,56.5; H,7.4; N,5.4. 

C 25 H37FN 2 0 5 S.2H 2 0 requires C,56.4; H,7.8; IN,5.3%. 



EXAMPLE 8 

N~l2-Hydroxy-5-[1-hydroxy~2-[[6-(3-ph 
A solution of Intermediate 1 1 (0.65g) in absolute ethanol (40m/) was hydrogenated over a mixture of 
35 pre-reduced 10% palladium on charcoal (150mg) and 5% platinum on charcoal (150mg) catalysts in ethanol 
(10 m/). The mixture was filtered through hyflo and evaporated in vacuo to give a yellow oil which on 
trituration with ER gave the title compound as a white solid (170mg) m.p. 82-83.5° (dec). 
Found: C,62.3; H,7.9; N,5.5. 

C 26 H4 0 N 2 O 5 S.0.5H 2 O requires G,62.2; H,8.2; N,5.6%. 

40 

EXAMPLE 9 

N-[2-Hydroxy-5-[1-hydroxy-2-[[3-[(6^^^ 
benzoate (salt) 

45 Intermediate 15 (0.69g) in DMF (2nruf) was added dropwise to a solution of A/-[5-[(2-amino-1- 

hydroxyethyl)]-2-hydroxy-phenyl-methanesulphonamide (0.85g) and yV,/V-diisopropylethylamine (0.33g) in 
DMF (20m^) at 80° under nitrogen. The mixture was stirred at 80° for 3h, and evaporated in vacuo. The 
residual oil was dissolved in EA (50nrnf) and washed with water (100m/). The aqueous phase was 
re-extracted with EA (75m/), the combined organic phases were dried (Na 2 S0 4 ) and evaporated in vacuo to 

50 grve an oil. Purification by [FCS] eluting with T-ET-A (39:10:1) gave a brown oil which was dissolved in ME 
(10m/) and treated with benzoic acid (0.08g). The solvent was evaporated in vacuo and the residue triturated 
with ER to give the title compound as an ivory solid (140mg) m p. p 133-133.5°. 

Found: C,62.79; H,7.27; N,4.77. 

C24H3 6 N 2 O5S.07H 6 O2.0.5H 2 O requires C,62.50; H7.28; N,4.70%. 



EXAMPLE 10 

N-[2-Hydroxy-5-[1-hydroxy-2-[[5-(4-phenylbutoxy^ 
Asolution of A/-[5-bromoacetyl-2-(phenyImethoxy)phenyl]acetamide O.OOg), Intermediate 17 (0.9g) and 

60 /V,/V-diisopropylethylamine (0.46g) in DMF (50m/) was stirred under nitrogen for 6h. The solution was 

diluted with water (50m/) and extracted with EA (2x1 00m/) and washed with 2N hydrochloride acid (50m/), 
2N sodium bicarbonate (50m/), dried (Na 2 S0 4 ) and evaporated in vacuo to give a yellow oil which 
crystallised on standing. The resulting cream solid (1.67g) was dissolved in ethanol (90m/) and 
hydrogenated over a mixture of pre-reduced 10% palladium oxide on charcoal (300mg) and 5% platinum 

65 oxide on charcoal (300mg) catalysts in ethanol (25m/). The mixture was filtered through hyflo and 
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evaporated in vacuo to give an oil which on trituration with ER gave a brown foam. Purification by [FRC] 
^^,.^-A^0^0^. c6866; h853; N639 

EUeN.O.O.SH.O requires C68.62; H,8.52; N,6.40%. 5 

A solution of Intermediate 16 (0.61g) in absolute ethanol (30m/f) was hydrogenated °ver amixture^f _ 
pre-reduced 5% platinum oxide on charcoal <150mg) and 10% palladium ox.de on charcoal (150mg) catalysts 10 
in ethanol (10m^). The mixture was filtered through hyflo and evaporated m vacuo to , g.ve an o.l. Pur.f.cat.on 
by [FCS1 eluting with T-ET-A (39 : 10 : 1) gave a brown oil, which on trituration with ER gave acream sol.d 

<0 - 209) '" O und 5 ' 770 ' C,60.96; H.8.12; N,8.16. 

15 C 2 6H 4n N 3 03S requires C,61;51; H,8.14; N,8.28%. 15 

^5Jyrf^ 

S tSontfN-[5-(bromoaeetyl)-2-(phenylmethoxy)phenyl]methanesul^ 20 
(0.9g) obtained by basification of Intermediate 13, and N.N-diisopropylethylamm e (0, 4g) ,n ™ F f^ was 
eft at room temperature for 18h, filtered and evaporated. The res.due was pur.f.ed by [C] elut.ng wrth CX-ER 
V iftoalwavelTowoll (1.0g).Theoil in ethanol (50m^) and THF (30m^) was hydrogenated over 10% 
oal Vadium o ^chlrcoaT 0.4gfand 5% platinum on charcoal (0.3g) for 5h, filtered and evaporated The res.due 
lt«bSlli T-ET-A (80:20:1 ) to give j, .yellow gum, which .wa.tntu^ed with ER (40m.) 
to give the title compound as a yellow solid (0.2g) m.p. 65-67°. T.l.c. (T-ET-A 80.20.1 ) Rf 0.2. 



20 



25 
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^^Hy^oxy-S-n-hydro 
30 acetate(salt) f - 

ayeHowsoRd which was recrystallisedfrom ^ 3g 

35 121 - l23 ° Found . C59.3; H,7.9; N.5.1. 

C 25 H 38 N 2 O 5 S.C 2 H 4 O 2 .0.5H 2 O requires C,59.2; H,7.85; N,5.1%. 

The following are examples of suitableformulations of compounds of the invention. The term "active 
40 ingredient" is used herein to represent a compound of the invention and may be, for example, the 
compound of Example 4. 



40 



Tdbl&ts - ■ 

These may be prepared by the normal methods such as wet granulation or direct compression. 



45 



45 



A. Direct Compression , t _, - 

mg/tabiet 

Active ingredient J*-° 

Microcrystallme Cellulose USP 196.5 ■ 

50 Magnesium Stearate BP _ V?. 

Compression weight 200.0 

The active ingredient is sieved through a suitable sieve, blended with the excipients and compressed using 
- 55 7 TTb^oToZ by altering the ratio of active ingredient to microcrystalline 55 

cellulose or the compression weight and using punches to suit. 

B. Wet Granulation 

mg/tablet 

60 Active ingredient 2.0 60 

Lactose BP 151(5 

Starch BP ^0 0 

Pregelatinised Maize Starch BP 15.0 
Magnesium Stearate BP 1 - 5 

65 Compression weight 200 -° 
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The active ingredient Is sieved through a suitable sieve and blended with lactose, starch and 
pregelatinised maize starch. Suitable volumes of purified water are added and the powders are granulated 
After drying, the granules are screened and blended with the magnesium stearate. The granules are then 
compressed into tablets using 7mm diameter punches. 

Tablets of other strengths may be prepared by altering the ratio of active ingredient to lactose or the 
compression weight and using punches to suit. 



10 



15 



20 



25 



30 



C. For buccal administration 

Active ingredient 
Lactose BP 
Sucrose BP 

Hydroxypropylmethylcellulose 
Magnesium Stearate BP 
Compression weight 



mg/tablet 
2.0 
94.8 
86.7 
15.0 
1.5 
200.0 



10 



15 



The active ingredient is sieved through a suitable sieve and blended with the lactose, sucrose and 
hydroxypropylmethylcellulose. Suitable volumes of purified water are added and the powders are 
granulated. After drying, the granules are screened and blended with the magnesium stearate. The granules 
are then compressed into tablets using suitable punches. 20 

The tables may be film coated with suitable film forming materials, such as hydroxypropylmethylcellu- 
lose, using standard techniques. Alternatively the tablets may be sugar coated. 

Capsules 



Active ingredient 
* Starch 1500 
Magnesium Stearate BP 
Fill weight 



mgicapsule 
2.0 
97.0 
1.0 
100.0 
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* A form of directly compressible starch. 

The active ingredient is sieved and blended with the excipients. The mix is filled into size No. 2 hard qelatin 
capsules using suitable machinery. Other doses may be prepared by altering the fill weight and if necessary 
35 the capsule size to suit. 

Syrup 



40 



45 



50 



This may be either a sucrose or sucrose free presentation. 

A. Sucrose Syrup 

Active ingredient 

Sucrose BP 

Glycerine BP 

Buffer 

Flavour 

Colour 

Preservative 

Purified Water BP to 



mg/5ml dose 
2.0 
2750.0 
500.0 

) 

) as required 

) 

) 

5.0ml 



The active ingredient, buffer, flavour, colour and preservative are dissolved in some of the water and the 
glycerine is added. The remainder of the water is heated to dissolve the sucrose and is then cooled The two 
solutions are combined, adjusted to volume and mixed. The syrup produced is clarified by filtration 



55 



60 



65 



B. Sucrose-Free 

Active ingredient 

Hydroxypropyl methylcellulose USP 

(viscosity type 4000) 

Buffer 

Flavour 

Colour 

Preservative 

Sweetner 

Purified Water BP to 



mg/5ml dose 
2.0mg 
22.5mg 



as required 



5.0ml 



40 



45 



50 



55 



60 
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The hydroxypropyl methytcellu.ose is dispersed in hot water, cooled and then " ( ™£ NM 
so^nconJining'the active ingredient and the other c ° m nivfSon 
solution is adjustedto volume and mixed. The syrup .s clarmed by filtration. 

5 Metered Dose Pressurised Aerosol 

A. Suspension Aerosol mg/me tered dose Per can 

Active ingredient Q 26 4Qmg 

^ Cr0 A lS H RP 0.100 2.64mg 10 

10 Oleic Acid BP ^ R7 

10 -r^-, «. oth.npRP 23.64 5.67g 



Trichlorofluoromethane BP 
Dichlorodifluoromethane BP 



61.25 14.70 



15 



The active ingredient is micronised in a fluid ene = i.^ 

is pressure filled into the cans through the valves. 20 

B. Solution Aerosol mg/m etered dose Per can 

. . + 0.055 13.20mg 
Act.ve.ngred.ent 

EthanolBP oc1cn R n4a 25 

25 Dichlorotetrafluoroethane BP 25.160 6.04g 

25 Dichlorodifluoromethane BP 37.740 9.06g 



15 



20 



30 



30 



35 



them through the valves. 

35 Suppositories 2 0 

Active ingredient Tc\ 
*WitepsolH15to 1,ug 

* A proprietary grade of Adeps Solidus Ph. Eur. 40 
40 A suspension of the active ingredient in mo.ten Witepso. is prepared and filled, using suitable machinery, 
into 1g size suppository moulds. 

Injection for Intravenous Administration mg /ml 45 

45 Active ingredient °« 5m ? 

Sodium Chloride BP as required 

Water for Injection BP to 1 - 0ml 

50 

may be packed under an inert atmosphere of nitrogen or other su,table gas. 

Inhalation Cartridges mg/cartridge 60 

b ° Active ingredient micronised oc'n°° 

Lactose BP to 25 -° 



65 



The active ingredient is micronised in a fluid energy mil. to a fine particle size range prior to blending with 
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normal tabletting grade lactose in a high energy mixer. The powder blend is filled into No. 3 hard gelatin 
capsules on a suitable encapsulating machine. The contents of the cartridges are administered using a 
powder inhaler such as the Glaxo Rotahaler. 



5 CLAIMS 



1. Compounds of the general formula (I) 

QNH 



10 




R 1 

CHCH 2 NHC ( CH 2 ) n O ( CH^ ) n Ar ( T ) T ° 

OH K J 



wherein 

15 m is an integer from 2 to 8 and 



n is an integer from 1 to 7 with the proviso that the sum total of m + n is 4 to 12; 

Ar represents a phenyl group optionally substituted by one or more substituents selected from halogen 
atoms, 



15 



C V6 alkyl or Cls alkoxy groups, or an alkylenedioxy group of formula -0(CH 2 ) p O-, where p represents 1 or 
20 2; 2Q 

R 1 and R 2 each represents a hydrogen atom or a C t _ 3 alkyl group with the proviso that the sum total of carbon 
atoms in R 1 and R 2 is not more than 4; 

Q represents a group R 3 CO-, R 3 NHCO-, R 3 R 4 NS0 2 - or R 5 S0 2 - where R 3 and R 4 each represents a 
hydrogen atom or a C n _ 3 alkyl group and R 5 represents a C^ alkyl group; and physiologically acceptable salts 
25 and solvates thereof. w 25 

2. Compounds as claimed in claim 1, in which the total number of carbon atoms in the chains -CHo) - 
and -(CH 2 ) n is 7 to 1 0 inclusive. 

3. Compounds as claimed in claim 2, in which m is 2 or 3 and n is 6, or m is 4 and n is 3, 4 or 5, or m is 5 
and n is 2, 3 or 4, 

30 4. Compounds as claimed in claim 3, in which mis 5 and n is 4. 30 

5. Compounds as claimed in any of claims 1 to 4 in which R 1 and R 2 independently represent a hydrogen 
atom or a methyl group. 

6. Compounds as claimed in claim 5 in which R 1 is a hydrogen atom and R 2 is a hydrogen atom or a 
methyl group. 

35 7. Compounds as claimed in any of claims 1 to 6 in which Q is HCO-, CH 3 CO-, NH 2 CO-, (ChU^NSO*- 35 
or R 5 S0 2 - where R 5 is C t . 3 alkyl. ^ 2 , » 

8. Compounds as claimed in claim 7 in which Q is R 5 S0 2 - where R 5 is methyl. 

9. Compounds as claimed in any of claims 1 to 8 in which Ar is an unsubstituted phenyl group or is a 
phenyl group substituted by one substituent which is a methyl group or a fluorine atom. 

40 10. Compounds of the general formula (la) 40 

QNH 

45 H ° V ? HCH 2 NH ^CH 2 ) m O(CH 2 ) n Ar (la) 

\=f OH R 45 

wherein m is an integer from 2 to 5, n is an integer from 2 to 6, and the sum total of m+n is 7, 8 or 9; 
-B represents hydrogen and R 2 represents a hydrogen atom or a methyl group; 
Ar represents a phenyl group optionally substituted by a methyl group or a fluorine atom; and 
50 Q represents HCO-, CH3CO- NH 2 CO-, (CH 3 ) 2 NS0 2 - or R 5 S0 2 - where R 5 is C^ alkyl; and physiologically 50 
acceptable salts and solvates thereof. 

11. Compounds of the general formula (la) according to claim 10 wherein m is 5 and n is 4, Q is CH 3 S0 2 -, 
and Ar is a phenyl group or a phenyl group substituted by a fluorine atom. 

12. The compound: 

55 N-[2-hydroxy-541-hydroxy-2[[6-(4-phenylbutoxy)hexyI]amino]ethyl]phenyl]methanesulphonami 55 
physiologically acceptable salts and solvates thereof. 

13. The compounds: 

N-[2-hydroxy-5-[1-hydroxy-2-[[6-[4-(4-fluorophenyl)butoxy]hexy!]amino]ethyl]phenyl]methan 
sulphonamide; 

60 N-[2-hydroxy-5-[1-hydroxy-2-[[1-methyl-6-(2-phenylethoxy)hexyl]amino)ethyl]phenyl]methan- 60 
sulphonamide; 

N-[2-hydroxy-54l-hydroxy-2-[[6-(3-phenylpropoxy)hexyi]amino]ethyl]phenyl]formamide; 
N-[2-hydroxy-5-[1-hydroxy-2-[[6-(4-phenyl-butoxy)hexyl]amino]ethyl]phenyl]urea; 
N-[2-hydroxy-5-[1-hydroxy-2-[[3-[(6-phenylhexyl)oxy]propyl]amino]ethyl]phenyl]methanesu 
N-[2-hydroxy-5-[1-hydroxy-2-[[6-(3-phenylpropoxy)hexyl]amino]ethyl]phenyl]urea; 65 
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N42-hvdroxv-5-[1-hYdroxy-2-[[6-(3-phenylpropoxy)hexyl]amino]ethyl]pheny!|methanesulphona 
sulphonamide; 

re le^henYl group optionally '•^^^^'T^^^^^ 
C, , alkyl or C v3 alkoxy groups of an alkylenedioxy group of formula -0(CH ? ), 0 -wheepi s 1 or ^2 ana u 
represents the group R 3 CO , R 3 NHCO- or R 3 S0 2 - where R and R* are as defined in claim 1, and R is C n . 3 

"'Tb 1 " A process for the preparation of compounds as claimed in any of claims 1 to 14 or a physiologically 

TaCteX^ 
of general formula (II) 

QNII 

R 6 0 _A X \-CIICI1 0 NU 7 U 8 (TT) 

\j==/ in 



20 (where each of R s and R 7 is a hydrogen atom or a protecting group and R 8 is a hydrogen atom) with an 
alkylating agent of general formula (111) 

LCH(CH 2 ) m O(CH 2 ) n Ar m 
25 R 2 

(wherein L represents a leaving group) followed, if necessary, by removal of any protecting group present; 

° r (1b) forthe preparation of a compound of formula (I) in which R 1 is a hydrogen atom, alkylating an amine 
30 of genera! formula (IV). 

QNII 




35 



(where each of R 6 and R 7 is a hydrogen atom or a protecting group, R 8 re ^ e ^ 
group convertible thereto underthe reaction conditions, and X 1 represents -CH(OH)- or ^C-OJ with a 
compound of general formula (V) 

(V) 

40 R 2 C0(CH 2 ) m 0(CH 2 ) n Ar 

in the presence of a reducing agent followed, if necessary, by removal of any protecting group present; or 
(2) deprotection of a protected intermediate of general formula (VII) 

QNH 

45 ^ v R l 



R 6 0 J? \- CHCH 2 NR 7 C (CH 2 ) m O ( CH 2 ) n Ar (VII) 



\ / OH R 

50 (where each of R 6 and R 7 is a hydrogen atom or a protecting group, except that at least one of R 6 and R 7 is a 

protecting group); or 
(3) reducing an intermediate of general formula (VIII) 

QNH 

55 R Q Q -^ r "^~ X 1 -X 2 -X 3 -CIl 2 OCH 2 X 4 -Ar (VIII) 

(wherein R 6 is a hydrogen atom or a protecting group, 
60 X 1 is -CH(OH) or a group convertible thereto by reduction, 
X 2 is — CH 2 NR 7 or a group convertible thereto by reduction, 
X 3 is -CH 1 R 2 {CH 2 ) m -i or a group convertible thereto by reduction, and 

X 4 i<5-<CHoV i or a qroup convertible thereto by reduction. , nfom/ 
at least one o?X\ X 2 X 3 and X 4 representing a reducible group) followed, if necessary, by removal of any 
65 protecting group present; and 
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if desired, converting the resulting compound of general formula (I) or a salt thereof into a physiologically 
acceptable salt or solvate thereof. 

16. A pharmaceutical composition comprising at least one compound of general formula (I) as defined in 
any of claims 1 to 14 or a physiologically acceptable salt or solvate thereof, together with a physiologically 
5 acceptable carrier or excipient. 
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